There are few subjects in physiology that have a larger and more controversial literature than that of absorption from the urinary bladder. For the literature the papers of Garota (l), Hamburger (2), and the quite recent one of Mann and Magoun (3) may be consulted. We shall refer only to the more important communications dealing with the permeability for substances normally present in the urine.
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In 1856 Kaupp (4) studied the differences seen in specimens of urine retained in his bladder for a period of 12 hours and in specimens consisting of 12 hourly voidings under conditions of constant fluid intake, activity and diet. He found that over a period of 60 days the two series of specimens showed a fairly constant difference, the retained specimen was of smaller volume and contained less urea, sodium chloride, phosphates, and sul qhatea than that obtained by hourly voiding.
Treskin (5) using dogs found definite changes in the specific gravity, chlorides ash, and urea content of the urine introduced into the bladder and allowed to remain Morro and G&belein (7) using dogs and a period of 3# hours found no adsorption with 2 per cent urea; using glucose solutions of 5 to 50 per cent over periods of 3 to 4 hours, they found an increase in the volume of the fluid instilled and a decrease in the specific gravity.
These changes varied in degree with the per cent of glucose introduced .m Garota (1) used a method of withdrawing a portion of urine from the bladder with a syringe and needle at various intervals after ligation of the ureters and concluded that the bladder was slightly permeable to the normal urinary constituexrtn.
Cohnheim (8) concluded from his study of the question that the bladder was absolutely impermeable to the normal urinary constituents in concentrations ordinarily encountered, but that the use of higher concentrations or injury to the bladder epithelium allowed permeation.
Thia conclusion of Cohnheim has been frequently accepted, although his experiments are not entirely convincing.
Shoji (9) has quite recently reinvestigated the subject. Working with rabbits, he studied the behavior of sodium chloride solutions varying from 0.25 to 4.0 per cent. Hemoglobin was added to the solutions before placing them in the bladder, and the change in the concentration of the hemoglobin taken to indicate the water exchange for three to four houra.
Ashdown (6) found that a 6 per cent solution of urea left in the bladder for 5+ hourcr showed a decrease of 3.75 per cent in volume and 10.5 per cent of urea; another experiment with 7 per cent urea over a period of 6 hours showed a decrease of 4.6 per cent volume and 19.4 per cent urea. through the bladder wall. With a 1 per cent solution of chloride no change in the water or chloride was observed; with solutions of 2 and 4 per cent water passed in and salt out of the bladder; with 0.5 per cent solution water pasaed out of the bladder but no movement of salt was observed; with 0.25 per cent solution, salt passed in and water out of the bladder.
Rabbits were used in all of our experiments.
They were anesthetized with urethane supplemented with ether during the operative procedure. In most of the experiments a soft rubber catheter was introduced into the bladder, the penis tied around the catheter, and the ureters doubly ligated and cut through a middle abdominal incision. In certain other experiments a different procedure, which is described later, was used. The bladder was emptied and washed several times with the fluid to be introduced.
The solution was warmed to body temperature, and allowed to flow slowly through the catheter which was then clamped. After an appropriate time, usually one hour, the catheter was opened to allow the fluid to flow into a graduated cylinder.
Analyses for urea and podium chloride were made upon the solution before and after its introduction into the bladder. The figures for fluid volume usually showed very slight changes, but the method for water' exchange is not sufficiently accurate to warrant their discussion. Duplicate analyses were made for chlorides by the Volhard procedure and triplicate ones for urea by the urease method.
The following condensed protocols illustrate experiments in which solutions of the same concentration were introduced in successive periods. The change in concentration of the salt is greater, the greater the original concentration of the solution used. Although urea is of quite a low and constant concentration the amount by which it changes after its stay in the bladder appears to be influenced by the concentration of the salt. That the changes in the concentration of the salt and urea in the fluid after its stay in the bladder signify actual absorption of these substances and not only a transfer of water to the bladder fluid is shown by a consideration of the changes in the volume of the fluid. Although, as before stated, these could not be accurately determined, the figures quite clearly indicate that the change is not uf sufkient magnitude to account for the change in concentration.
That an actual absorption of urea and salt takes place was determined by experiments in which the total quantity of these substances introduced was estimated, and the total quantity recovered in the fluid and washings obtained from the bladder determined. Solutions of 0.4 M or stronger are certainly more concentrated than the maximum concentration of sodium chloride which can occur in rabbit's urine even after the administration of salt. The rapid absorption from these solutions may therefore be due to injury ti the bladder epi- trations and on account of the fact that the absorption of one substsxlce seems to be influenced by the concentration of another, we have carried out two series of experiments with the animal's own urine. In the first of these, the procedure was exactly similar to that used with the above solutions. The urine was always obtained from the animal just before the experiment wzw started. Table 1 gives the results. In experiments 25, 27, 28 and 29 the rabbiti were given salt by mouth before the experiment. The urine remained in the bladder for three hours. All concentrations are molar. That an absorption, or at least a change in concentration, of urea and sodium chloride takes place when urine is allowed to remain in the bladder for three hours seems evident from these experiments. Two ob jections to the technique, however, may be advanced. The use of a catheter may injure the bladder mucosa, and the loss of carbon dioxide from the urine may in some cases increase its alkalinity sufficiently to do the same. A second series of experiments was performed in an attempt to meet these objections. Rabbits were kept under observation until it appeared that the bladder contained more or less urine. They were then anesthetized, the ureters exposed l extraperitoneally by incision~ through the flanks, and doubly ligated and cut. A sample of urine was then obtained from the bladder by exerting gentle pressure on the abdomen, and a second sample removed after a period of three hours. Table 2 These experiments which, as far as we can SW, are entirely free from objections, definitely prove that the urine changes in composition during its stay in the bladder.
The figures indicating the percentage change in concentration vary widely, and the amount of change appears to depend partly on the total osmotic pressure of the urine as well as on the concentration of the substance in question.
When the concentration of the substance is very low and the total osmolar concentration is not high little or no absorption ca.n be demonstrated. The marked absorption in experiment 32 as well as that of experiment 25 in table 1 may be due to injury from the amount of salt given before the experiment. In these experiments a'bout one-half of the quantity of sodium chloride which tie have found to be fatal to rabbits was given to increase the concentration of the urine. Of course, the slight changes in the concentration of salt and urea in these experiments do not prove that these substances are absorbed from the bladder since the changes could be entirely explained by a diffusion of water into the bladder. But in view of the fact that we have shown similar changes in the case of pure solu-tions of urea and sodium chloride to mean some absorption of these substances, it seems reasonably certain that the changes can be so interpreted here.
The slight permeability of the bladder to the normal constituents of the urine would not seem to serve any physiological function, but to be rather an interference with its normal function as a temporary receptacle for the urine. This permeability must, therefore, probably be regarded as a defect in the organ; the bladder is not quite perfect as a mechanism for preventing osmotic exchange between the urine and the body fluids.
1. Solutions of sodium chkride from Oi3 to 0.7 molar containing 0.05 molar urea when allowed to remain in the rabbit's bladder show a diminution in the concentration of sslf which is greater with the higher concentrations.
The decrease in the concentratiun of urea is greater in the solutions with the higher salt concentration.
2. A determinatiun of the absolute quantity of salt or urea in these sulutions indicates that an absorption of these rJubstances has taken place. 3 . Changes in the concentration of sodium chloride and urea in the urine can be demonstrated during its stay in the bladder.
4. Since these changes in concentration take place where injury to the bladder seems to be excluded, the conclusion is drawn that the bladder wall is normally slightly permeable to these substances. BIBLIOGRAPHY 
